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Abstract
Background
Due to changes in Polish society resulting from a significant inflow of immigrants to Poland,
the need to develop the cultural competences of various professional groups who have con-
tact with immigrants in their work has increased. These groups should include healthcare
professionals, especially because of the significant increase in the number of culturally
diverse patients. Therefore, medical education in Poland has had to rapidly adapt to this
novel situation. For instance, the teaching process should be now more focused on the
development and evaluation of the cultural competences of prospective health care work-
ers. However, there is still a lack of standardized, valid and reliable instruments to assess
cross-cultural competences among healthcare professionals. The purpose of the present
paper was to describe, for the first time, the translation, adaptation, and psychometric evalu-
ation of the Polish version of the Cross-Cultural Competence Inventory.
Methods
Across two studies, we examined psychometric properties of the Cross-Cultural Compe-
tence Inventory (CCCI) such as reliability (i.e. internal consistency, test-retest reliability, fac-
tor structure) and validity (i.e. theoretical, criteria, convergent). In the first study, 408
participants (75% were healthcare professionals) completed the Polish version of the CCCI
and the Positive/Negative Attitude Towards Culturally Divergent People Questionnaire. In
the second study, 317 participants (97% were healthcare professionals) completed the
CCCI twice, with an interval of at least 22 days. In addition, across two study sessions, par-
ticipants completed questionnaires constructed to measure (a) cultural intelligence, (b)
need for cognitive closure, (c) emphatic sensitiveness, (d) emotional intelligence, (e) self-
esteem, (f) social desirability, and (g) personality. Finally, to additionally examine the theo-
retical validity, 36 professional cross-cultural competence trainers completed the CCCI dur-
ing a one-session study.
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Results
Our findings confirm the reliability and validity of the CCCI. More precisely, in study 1 we
proved the theoretical validity and reliability (i.e. internal consistency) of the CCCI. While the
assumed structure did not fit the data well, all items were significantly related to the general
factor, thus providing strong support for the usage of the total score of the CCCI. In study 2,
we additionally estimated the test-retest reliability and theoretical, criterion and convergent
validity. Across two studies we were able to successfully confirm these psychometric prop-
erties. The reliability was satisfactory and ranged from .83 to .86. We also observed a high
and significant positive correlation between CCCI and the Cultural Intelligence Scale, which
measures a concept similar to the one measured by CCCI. In addition, a significant relation-
ship between intercultural competences (CCCI) and other variables such as personality,
empathic sensitivity, emotional intelligence, self-esteem (positive correlations) and the need
for cognitive closure (mainly negative correlation) were demonstrated.
Conclusions
The obtained results support the usage of the CCCI questionnaire in scientific research,
such as, for example, among healthcare professionals (nurses, doctors) and students of
medical fields (nursing, medicine).
Introduction
Poland is an EU country that is considered more culturally homogeneous than heterogeneous.
According to Eurostat data, the percentage of foreigners in the total population of Poland in
2017 was only 1.7% [1], although in 2011 it was only 0.1% [2]. Thus, Poland is the EU country
with the fewest foreigners in relation to the general population. However, one can highlight
quite large changes in this area which have been taking place for several years. For instance,
recent years have been characterized by a large increase in the number of foreigners coming to
Poland. This group includes both economic migrants (mainly from Ukraine), refugees, tourists
and other long-term and short-term visitors. The latter groups are mostly overseas students
undertaking education at universities in Poland. While in 2005 there were around 10,000 over-
seas students in Poland, in 2017 that group had increased to over 72,000 [3]. Therefore, it can
be reasonably expected that the number of migrants in Poland will rise in the near future.
The changes in recent years in the national structure of Polish society have an impact on
various areas of life, including medical care and medical education in Poland. The increase in
the number of foreigners living in Poland means that healthcare professionals are dealing
more with culturally diverse patients. This situation has led to the necessity of introducing to
curriculums content related to intercultural communication. This requirement was introduced
in Poland by the government in 2012 [4]. The introduction of these issues in the field of inter-
cultural communication, hitherto rarely undertaken in medical education in Poland, is associ-
ated with the necessity of equipping teachers and medical staff with the necessary knowledge,
skills and tools to measure cultural competences that can be used in professional work.
While over the years there has been growing interest in cross-cultural competencies, defini-
tions, theoretical models and tools (e.g. [5–24]), to the best of the authors’ knowledge there are
no such tools adapted for Polish culture. The existing tools were developed, for example, in the
USA, and are perfectly adapted to that specific culture. Tools of this type that examine cultural
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competences include, for example, the Nurse Cultural Competence Scale (NCCS) for nurses
who measure cultural awareness, knowledge, sensitivity and cultural skills [14–15], the Cul-
tural Awareness Scale (CAS) for nursing students and nurses [10,12], the Inventory for the
Assessment of the Process of Cultural Competency (IAPCC and IAPCC-R) for health care pro-
viders that measure cultural awareness, cultural knowledge, cultural skills and cultural encoun-
ters [14,17], the Cultural Diversity Questionnaire for Nurse Educators (CDQNE) for nurse
teachers [14,18], the Cultural Knowledge Scale (CKS) for public health nurses [14,19], and, for
example, (as described in Thornson, Thornson & Ross) the Cross-Cultural Competence Inven-
tory (CCCI) [20,21], Matsumoto & Hwang’s Cross-Cultural Sensitivity Scale (CCSS) and Inter-
cultural Communication Competence (ICC) [22], and Bernhard et al.’s Cross-Cultural
Competence of Healthcare Professionals (CCCHP) [23]. A broad overview of the currently used
tools is presented by Loftin et al. [14], Matsumoto & Hwang [22], and Matveen & Merz [24].
Looking at the Polish tools for measuring cultural competences reveals a lack of standard-
ized tools that allow valid, reliable estimation and measurement of cultural competences of
medical and health care professionals. In the rare cases when such tools are used, they are used
without proper evaluation of psychometric properties such as reliability and validity [25]. In
Poland, the number of publications in this area is much smaller, although the interest of
researchers in this area is growing. However, Polish authors relatively rarely publish research
results on the level of cultural competence [25–27], but rather focus on reviews of foreign liter-
ature and the need to develop these competences among medical and health care students,
including nurses [28–33].
The present study
Given the fact that to the best of the authors’ knowledge there are no Polish tools (e.g. ques-
tionnaires, scales) allowing measurement of cross-cultural competences, an overriding goal of
the present study was to describe, for the first time, the translation, adaptation, and psycho-
metric evaluation of the Polish version of the Cross-Cultural Competence Inventory (hence-
forth also called CCCI) [20–21].
The CCCI consists of 63 items rated by participants on a 7-point scale. Questions are part
of 7 scale dimensions:
1. Cultural Adaptability– 18 items relating to, among others, understanding the point of view
of people from a different culture and different methods of problem solving, the ability to
get used to living in a different culture, communicating with people from different cultures,
respect for others’ norms, curiosity and willingness to learn about different cultures;
2. Self-Presentation– 4 items relating to whether an individual can look straight into the eyes
of another person while lying to or cheating him/her, showing a friendly attitude when he/
she does not like the person at all;
3. Tolerance of Uncertainty– 11 items relating to, among others, whether an individual likes
changing plans at the last minute, unpredictable and uncertain situations, disorganized life
and speech;
4. Determination– 7 items relating to concentration skills, avoiding uncertainty, being
decisive;
5. Engagement– 11 items: asking inter alia if a person, when feeling stressed, can calm down
and think about other things; if an individual likes to talk at a large meeting of friends and
acquaintances; if one likes to present him/herself to a group of friends; to what extent one
can control his/her own emotions by changing the way he/she thinks about a situation;
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6. Mission Focus– 7 items relating to whether a person can find several solutions when coping
with a problem, understands what is important to others, is effective at work, has the ability
to cooperate with others to help them find better ways to accomplish given tasks;
7. Lie and Social Desirability Scale–is treated as a control scale evaluating the need to be
socially accepted).
The CCCI scale obtained satisfactory psychometric properties in previous studies measured
by, for example, internal consistency (Cronbach’s α. 70 to .94), test-retest reliability and theo-
retical, criterion and convergent validity [20].
It can be argued that the CCCI is a comprehensive tool for measuring cultural competencies
since it measures three aspects of them: (1) cognitive (culturally specific knowledge, attitude, lack
of prejudice, tolerance, flexibility, critical thinking); (2) emotional (cultural empathy, emotional
control); and (3) behavioral (experience, initiative, leadership, commitment, communication,
effective actions). This is especially true given the fact that the most commonly used definition of
cultural competencies refers directly to the three-dimensional model: (1) knowledge–providing
culturally specific information; (2) skills–covering multicultural intervention strategies; (3) atti-
tudes–cultural empathy, openness, curiosity, tolerance, flexibility, lack of prejudice in intercultural
relations, awareness of one’s own system of values and its limitations, awareness of different per-
spectives and hierarchy of values, norms and behavioral patterns [34]. Therefore, it can be reason-
ably argued that the CCCI is an efficient and valid tool for comprehensively measuring cross-
cultural competencies. For these reasons, we decided to use the CCCI in the present study.
To adapt the CCCI to Polish culture, we first carefully translated it. Then, we estimated its
psychometric properties in two empirical studies. In Study 1, we validated the CCCI’s internal
consistency (Cronbach’s α). In addition, to address its theoretical validity, we developed The
Positive/Negative Attitude Towards Culturally Divergent People Questionnaire. It was
expected that people who have not interacted in the past with culturally divergent people are
rather reluctant to do so and for this reason should score lower on the CCCI compared to par-
ticipants who have experience in this area and have a positive attitude towards this group.
In study 2, we provided additional evidence for the test-retest reliability, theoretical validity,
criterion validity and convergent validity. Regarding theoretical validity, the CCCI was com-
pleted by professional cross-cultural competence trainers. We expected them to score higher
on the CCCI compared to the non-professional group of participants. In addition, to examine
the criterion validity we developed the Cultural Intelligence Scale [35]. We expected these two
tools to be highly positively correlated. Finally, we further investigated the relationship
between cultural competencies and other variables that are expected to be correlated with cul-
tural competencies. For instance, it can be argued that factors such as need for cognitive clo-
sure, emphatic sensitiveness, emotional intelligence, self-esteem, personality and social
desirability may play an important role in the development of cross-cultural competences.
Elaborating further on the relationship between cross-cultural competencies and the afore-
mentioned variables, studies have shown that the need for cognitive closure determines how
people think about and experience the lifeworld, and what actions they usually take. Therefore,
this trait should be negatively correlated with cultural competences, especially because those
with a high need for cognitive closure in social situations prefer order and predictability, are
cognitively closed and resistant to change, and experience discomfort when facing ambiguity.
On the other hand, a low level of need for cognitive closure requires more tolerance for
experiencing uncertainty; it facilitates an open attitude towards incorporating new sets of
information (e.g. about a culturally different person), which should be especially helpful dur-
ing cross-cultural encounters. A low level of need for cognitive closure makes individuals, for
example, less inclined to quickly form judgments and assessments, more motivated to perceive
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others without stereotypies and prejudices, display more flexible behavior (e.g. easily adapting
to unexpected situations), and avoid misinterpreting everyday situations [36]. It can be argued
that contact with a culturally divergent person requires an open attitude towards ambiguity
[37,38]. In addition, emphatic sensitivity may be also an important variable in interpersonal
relations and should positively correlate with cross cultural competences. It may be expressed
by, for example, the ability to spontaneously adopt a different point of view in everyday life sit-
uations; the ability to go beyond one’s own ‘self’ when communicating with other people; a
tendency to be compassionate towards people; a tendency to experience fear, anxiety, distress,
or discomfort in response to other people’s suffering [39]. Importantly, such features are con-
sidered useful in intercultural communication [37]. As for emotional intelligence (IE), it
should positively correlate with cultural competences. More precisely, IE may be defined as,
for example, the ability to [40] regulate mood, to recognize and feel the emotions expressed by
other people, to successfully communicate with people characterized by a different style of
functioning and emotional expression, or to have and use emotional knowledge (a kind of
emotional self-reflection, sensibility in feeling, distinguishing and naming one’s emotional
states). Emotional intelligence may be especially important for cultural competencies because
those who are culturally divergent might have a different style of communicating and express-
ing emotions [37], which thus requires adequate adaptation. Finally, self-esteem is the attitude
towards one’s own self. People with high self-esteem experience positive emotions more often
and are more active and persistent, while people with low self-esteem experience more nega-
tive emotions, are less active, and are more avoidant of difficulties, challenges and risks [41].
Importantly, given that interacting with a culturally divergent person may be perceived as a
challenging situation [38], high self-esteem is expected to be positively correlated with cultural
competences. We also expected that personality traits such as extraversion, agreeableness, con-
scientiousness, emotional stability and intellect [42,43] may also play a positive role in inter-
personal and cross-cultural communication and development.
In summary, across the two studies we wanted to thoroughly and carefully examine the reli-
ability and validity of the CCCI. In addition, we wanted to verify the expected relationship
between cross-cultural competencies and other factors such as empathy, sensitiveness, need
for cognitive closure, emotional intelligence, self-esteem and personality. As argued above,
these factors should contribute to the development of cultural competences.
Study 1
The Jagiellonian Research Ethics Committee approved this study. Written consent for partici-
pation was obtained prior to data collection. The privacy of participants was protected as fol-
lows: (1) all the information provided by each participant was automatically coded by a
number that does not identify any individual; (2) the responses participants provided were col-
lected, coded (turned into numbers) and combined with other participants’ responses (not
separately) and because the data were represented as a set of numbers and any identifying
information was removed from all non-numerical data, it is impossible for anyone to identify
any individual; (3) if an individual chose to stop participating in a study, any data already col-
lected as part of her/his participation was removed from the study records; (4) no participants’
responses will be made public; (5) no-one apart from the authors of the present paper has
access to the raw paper questionnaires.
Participants
A total of 455 individuals participated in the study (315 female, 138 male, 2 participants did
not indicate their gender) aged 18–54 (M = 21.72, SD = 5.80; 3 participants did not indicate
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their age). All indicated Polish nationality. No incentive was offered for participation in the
study. As recommended by the Author of the original scale [20], we excluded 47 participants
who scored higher than 15 on the “Lie and Social Desirability” scale. Therefore, the final sam-
ple consisted of 408 participants (275 female, 131 male, 2 participants did not indicate their
gender) aged 18–54 (M = 21.21, SD = 4.68). The majority of participants (305, around 75%)
were healthcare professionals (e.g. nurse, physiotherapist) and medical or nursing students,
while 25% were non-medical students.
Materials
The Cross-Cultural Competence Inventory. The CCCI [20,21] was translated into Polish
by two independent translators with high proficiency in English. The translations were then
evaluated and adjusted to the final version of the inventory by three of the authors of this
paper (K.B., P.P., and M.S.). The final translation was subsequently back-translated into
English by an independent translator with high proficiency in English. The back-translated
version was then evaluated by the three authors of the present study (K.B., P.P., and M.S.). Any
differences between the original and back-translated version of the CCCI were resolved by dis-
cussion and the final version of the CCCI was amended accordingly and revised by A.M. The
final version of the Cross-Cultural Competence Inventory is provided in the S1 Appendix.
The Positive/Negative Attitude Towards Culturally Divergent People Questionnaire.
The questionnaire consisted of 10 questions relating to the two main research areas: (1) the
participant’s experience in interacting with and attitude towards people from diverse cultural
backgrounds, and (2) attitude towards refugees. Regarding the former, participants were asked
whether they (a) have ever lived abroad for at least 1 month (Yes/No); (b) have a close relation-
ship with any culturally diverse people (Yes/No); (c) work as healthcare professionals (Yes/
No), if Yes; (d) have treated any culturally diverse patients/clients in the past (Yes/No) if Yes;
(e) have experienced any troubles or problems during these interactions; (f) would be willing
to marry a person from an ethnic minority (e.g. Roma), a different nation (e.g. German), a
minority religious community (e.g. Jehovah’s Witness). In addition, they decided (Yes/No)
whether Europeans, Muslims, Romas and Afro-Americans should be granted the same free
health care benefits as Polish citizens. As for their attitude towards refugees, participants were
instructed to think about refugees coming to Poland and to answer whether they should be
accepted by the Polish government. Importantly, the Study 1 was conducted during the Euro-
pean migrant crisis in 2015, when the European Commission decided to relocate refugees
from south European countries to other EU members. This matter triggered a political discus-
sion in Poland and divided the public over the validity of the EC’s decision.
Procedure. Participants were tested either individually or in groups. They were informed
that they were free to withdraw from the study at any point. The interviewer assured them that
their responses would be anonymous, and they could refrain from reporting particularly sensi-
tive information by marking “X” as an answer. Participants first completed the CCCI and then
completed the Positive/Negative Attitude Towards Culturally Divergent People Questionnaire.
Results
Descriptive results and reliability: Internal consistency and factorial structure. The
overall means for the CCCI are presented in Table 1. As can be seen, the internal consistency
of the adapted CCCI inventory (Cronbach’s α) was .83 and it ranged from .44 to .83 across the
sub-scales.
Next, we performed factorial analysis to further examine the factorial structure of the
CCCI. In addition we verified the postulated 6-dimensional structure of the CCCI [20,21]. The
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results indicated that the 6-dimensional structure we postulated was not the best fit to the data:
χ2(1580) = 4045.82, p< .001, χ2/df = 2.561, GFI = .72, AGFI = .70, NFI = .48, RMSEA = .06,
90% CI [.060, .064], CFI = .60. All the items were significantly related to the general latent trait
(ps< .011; standardized regression weights ranging from .20 to .73).
Theoretical validity. To analyze the CCCI’s validity, we verified whether participants
who demonstrated positive relationships with and/or attitude towards foreign-born popula-
tions, minorities and migrants performed higher on the CCCI scale, as might be theoretically
expected. For example, we would expect that an individual who has a close and positive rela-
tionship with a person from the Roma minority would perform higher on the CCCI compared
to someone who has no such experience. To fulfil this goal, we conducted a series of indepen-
dent t-tests to find differences in the total score of CCCI between participants with positive
and negative attitudes that were operationalized as agreeing (positive attitude) or disagreeing
(negative attitude) with, for example, allowing immigrants to study at Polish universities. In
total, we performed 13 t-tests. To control for multiple comparisons, we chose the False Discov-
ery Rate correction [44]. With α = .05, the critical corrected value q was .046. The effect size
Table 1. Means, standard deviations, Cronbach’s α for the CCCI in Study 1 and Study 2.
Study 1 Study 2
Non-Professionals: Group of non-cross-cultural trainers Correlations:
Test-Retest
Professionals: Group of cross-
cultural trainers
Session 1: Test Session 2: Retest CCCI
M SD Cronbach's
α
M SD Cronbach's
α
M SD Cronbach's
α
r1 M SD Statistics2,3
CCCI: Total score 220.40 24.33 .83 218.26 22.12 .83 215.42 22.05 .86 r(258) = .79, �p<
.001
236.84 21.20 t(330) = 4.47, p =
.001, �q = .019, d =
.96)
Cultural
adaptability
78.32 11.39 .83 79.18 11.31 .86 76.39 11.65 .90 r(258) = .79, �p<
.001
85.45 10.23 t(330) = 2.97, p =
.003, �q = .025, d =
.58)
Determination 23.68 5.87 .64 22.53 5.42 .67 22.58 4.96 .67 r(258) = .72, �p<
.001
28.00 4.68 t(330) = 5.40, p =
.001, �q = .006,
d = 1.08)
Tolerance 30.34 8.44 .77 29.45 7.80 .77 30.65 8.25 .85 r(258) = .77, �p<
.001
36.03 7.77 t(330) = 4.48, p =
.001, �q = .013, d =
.85)
Self-Presentation 13.28 4.47 .65 12.65 4.21 .63 12.98 4.24 .73 r(258) = .74, �p<
.001
10.55 3.56 t(330) = 2.68, p =
.008, �q = .031, d =
.54)
Mission focus 31.66 4.23 .54 31.25 4.19 .63 30.20 4.06 .70 r(258) = .58, �p<
.001
32.35 3.68 t(330) = 1.41, p =
.159, q = .038, d =
.28)
Engagement 43.11 7.19 .70 43.19 6.30 .67 42.61 6.17 .74 r(258) = .69, �p<
.001
44.45 6.98 t(330) = 1.05, p =
.295, q = .050, d =
.19)
Lie and Social
Desirability
9.69 2.75 .441 9.84 2.80 .561 10.07 3.07 .711 r(352) = .64, �p<
.001
10.55 3.23 t(330) = 1.32, p =
.187, q = .044, d =
.23)
Notes: The average interval between test and re-test in Study 2 was 28.06 ±4.34 days, range = 22 to 47 days.
1 Pearson’s correlation coefficient. We calculated Cronbach’s α for the Lie and Social Desirability scale without excluding participants who performed highly on this
scale.
Significant results are marked with an asterisk (e.g. �q).
2 We compared the average results between cross-cultural trainers and non-professional participants’ results obtained during the first session.
3 Tests are statistically significant at the corrected q = .031 level.
https://doi.org/10.1371/journal.pone.0212730.t001
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was measured by Cohen’s d with small, medium, and large effects defined as 0.2, 0.5, and 0.8,
respectively [45].
As can be seen in Table 2, participants who declared a positive attitude towards culturally
diverse groups of people obtained significantly higher total scores on the CCCI. The only non-
significant difference was between people who were for or against providing EU citizens with
healthcare benefits within the Polish healthcare system. More precisely, independently of
being for or against culturally diverse people, participants were comparable in terms of the
average total score in the CCCI.
In addition, individuals who had no previous practical work experience (e.g. a job or intern-
ship) did not differ in the total CCCI score from participants who had already worked as, for
example, a nurse (M = 221.84, SD = 25.02;M = 219.75, SD = 23.28, respectively; t(393) = .85,
p = .396; d = .89). At the same time, experienced participants who had encountered culturally
diverse people while working scored significantly higher on the CCCI than individuals who
had no similar experience (M = 224.09, SD = 21.88 vs.M = 215.12, SD = 23.89, respectively;
t(187) = 2.62, p = .010; d = .39). Finally, participants who had had difficulties during such
cross-cultural encounters did not differ in the total CCCI score from individuals who had not
experienced any difficulties (M = 226.31, SD = 19.84 vs.M = 224.12, SD = 23.52, respectively;
t(82) = .41, p = .681; d = .10).
Discussion
Reliability and structure of the Cross-Cultural Competence Inventory. The main goal
of Study 1 was to analyze the psychometric properties of the Polish version of the Cross-Cul-
tural Competence Inventory. Our findings demonstrated that the CCCI as a measurement tool
has good internal consistency. However, while the original version of the CCCI suggested the
Table 2. Means and standard deviations for CCCI total scores across participants with either a positive or negative attitude towards foreign residents (e.g. refugees,
immigrants, foreign-born people) in Study 1.
Attitude toward foreign residents and minorities
Positive: (Yes) Negative: (No)
M SD M SD Statistics
Having a close/friendly relationship with culturally divergent
people
230.34 23.49 214.88 22.64 t(398) = 6.53, p = .001, �q = .012, d = .71
Living abroad for at least a month in the past 227.96 23.34 218.41 24.02 t(405) = 3.36, p = .001, �q = .023, d = .38
Would you be willing to marry: German 223.46 23.88 215.09 24.69 t(335) = 2.77, p = .006, �q = .031, d = .34
African-American 225.70 23.74 210.78 24.16 t(320) = 5.20, p = .001, �q = .004, d = .64
Russian 225.43 22.86 213.45 24.81 t(324) = 4.27, p = .001, �q = .015, d = .52
Roma 232.23 22.50 216.21 23.91 t(302) = 4.26, p = .001, �q = .019, d = .71
Jehovah’s Witness 226.62 24.57 218.57 24.71 t(313) = 2.11, p = .035, �q = .046, d = .33
Jew 226.41 24.49 211.10 23.10 t(298) = 5.19, p = .001, �q = .008, d = .64
Should refugees from Syria and Iraq be accepted by the Polish
government?
228.97 23.60 219.84 24.95 t(335) = 2.61, p = .009, �q = .035, d = .38
Granting free health care to: Europeans 221.53 24.09 220.65 26.69 t(362) = .15, p = .884, q = .050, d = .04
Muslims 224.71 24.96 216.42 23.84 t(308) = 2.91, p = .004, �q = .027, d = .34
Romani people 224.28 24.08 216.84 25.25 t(305) = 2.53, p = .012, �q = .038, d = .33
African-Americans 223.64 24.30 215.82 25.58 t(306) = 2.36, p = .018, �q = .042, d = .33
Note. Tests are statistically significant at the corrected q = .046 level (Study 1).
Significant results are marked with an asterisk (e.g. �q).
A positive attitude indicated being open to culturally divergent groups of people (e.g. agreeing to provide them with free of charge medical studies).
https://doi.org/10.1371/journal.pone.0212730.t002
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6-dimensional factorial structure [20,21], our confirmatory factor analysis (CFA) did not sup-
port this expectation. More precisely, the assumed structure did not fit the data well, but all
items were significantly related to the general factor. Therefore, while the subscale score analy-
sis should be treated with reservation, our findings provide strong support for the usage of the
total score of the CCCI.
Validity of the Cross-Cultural Competence Inventory. In order to examine the theoreti-
cal validity, we verified whether groups of people differing in terms of their positive vs. nega-
tive attitude towards culturally divergent people (e.g. Roma, Jews, Afro-Americans, Syrians
and Iraqi refugees) score differently in the CCCI. As might be expected, someone who has
high cross-cultural competencies should also be more open to culturally different people com-
pared with someone who has low cross-cultural competencies. Our findings provide strong
support for this expectation. First, participants who declared their support for (a) marrying a
culturally divergent person, (b) accepting Syrian and Iraqi refugees, (c) granting free health-
care benefits to Roma, African-Americans and Muslims scored higher on the CCCI than indi-
viduals who were against these ideas. Importantly, there were no differences between people
being for/against granting healthcare benefits to Europeans. This could be expected, since Pol-
ish citizens are also Europeans.
Finally, our findings suggest that exposure to cultural diversity may be a crucial factor in
developing cross-cultural competences. While participants with or without previous profes-
sional experience did not differ in the total CCCI score, those who declared (a) having a close
relationship with culturally diverse people, (b) living abroad for at least 1 month, (c) encoun-
tering culturally diverse patient/clients during their professional activity scored higher on the
CCCI than individuals who had not experienced cultural diversity in the past. Importantly,
even facing difficulties and problems during such encounters did not affect participants’ com-
petences. While it may be argued that exposure to cultural diversity enhances cross-cultural
competencies, it is also possible that people who are highly culturally competent (i.e. those
who are, for example, open to cultural diversity and who have high interpersonal, communica-
tion and coping skills) are also more likely to interact with culturally divergent individuals
(e.g. not afraid of travelling abroad) in situations in which others may refuse to interact (e.g.
while working in a hospital). Importantly, they may also experience such encounters as being
generally more positive. Therefore, the exact direction of the relationship between exposure to
cultural diversity and cross-cultural competencies is not clear and still needs to be further
investigated in future studies.
In summary, all these findings together provide strong support for the theoretical validity
of the CCCI.
Study 2
The aim of Study 2 was to further investigate the psychometric properties of the Cross-cultural
Competence Inventory. While in Study 1 we only examined the internal consistency, factorial
structure and theoretical validity of CCCI, in Study 2 we additionally examined the test-retest
reliability, theoretical validity, criterion validity and convergent validity.
To fulfil these goals and examine the test-retest reliability, a new pool of participants com-
pleted the CCCI during two sessions separated in time. Second, to examine the criterion valid-
ity we correlated the CCCI with another scale measuring a similar theoretical concept: cultural
intelligence [35]. Third, we chose a set of measurement tools to analyze the convergent validity.
More precisely, as mentioned in the introduction, cross-cultural competencies may be related
to other variables. Thus, in Study 2 we additionally examined the relationship between CCCI
and other variables such as personality, emphatic sensitiveness, the need for cognitive closure,
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emotional intelligence, self-esteem and social desirability. We hypothesized, in general, that
while emotional intelligence, empathy and self-esteem should be significantly positively corre-
lated with cross-cultural competencies, the need for cognitive closure should be negatively
related to these competencies. Finally, to further examine the theoretical validity, the CCCI
was completed by professional cross-cultural competence trainers. We expected them to differ
significantly from the non-professional group of participants; namely, we expected them to
obtain higher CCCI scores than non-professionals.
Participants
A total of 347 individuals aged 18–53 participated in the study (311 female, 36 male)
(M = 21.49, SD = 4.73). All indicated Polish nationality. As recommended by the Author of the
original scale [20,21], from CCCI score analysis we excluded 30 and 43 participants who
scored higher than 15 on the “Lie and Social Desirability” scale in the first or second session,
respectively. Finally, the 30 participants who scored higher than 15 on this scale in both ses-
sions were excluded from the total pool of participants. Therefore, the final sample consisted
of 317 participants (284 female, 33 male) aged 18–53 (M = 21.46, SD = 4.66). The majority of
participants (306, around 97%) were healthcare professionals (e.g. nurse), student nurses or
medical students.
Participants completed two sessions, each one on separate days (average interval = 28.06
±4.34 days, range = 22 to 47 days). To keep the sessions as comparable as possible in terms of
the time of the day and the activities undertaken, the second session was scheduled at least 22
days after the first session, at the same time and on the same day of the week as the previous
one whenever possible. It should be noted that 15 participants completed only one session, but
their partial data were still analyzed. No incentive was offered for participation in this two-ses-
sion study.
Finally, a total of 36 professional cross-cultural competence trainers participated in the one-
session study (26 females, 10 males) aged 28–65 (M = 45.66, SD = 8.61, two participants did
not indicate their age). All participants finished the 250-hour Training the Trainers in Multi-
cultural Education and Competences course offered by the Polish Helsinki Human Rights
Foundation (HHRF), whose trainers are officially recommended by the HHRF as professional
cross-cultural competence trainers. While we excluded 5 participants due to their score on the
“Lie and Social Desirability” scale, the final sample consisted of 31 individuals (21 female, 10
male) aged 28–65 (M = 44.52, SD = 8.51).
Materials
The Cross-Cultural Competence Inventory. We used the same version of the CCCI as in
Study 1.
The Cultural Intelligence Scale. The Cultural Intelligence Scale (CQS) was developed by
Ang et al. [35] to measure CQ, which is defined as the “capability to function effectively in cul-
turally diverse settings”. The CQS consists of the four CQ dimensions: (1) metacognitive CQ
(the extent to which individuals use cognitive processes in order to acquire and understand
cultural knowledge); (2) cognitive CQ (explicit knowledge about practices, norms, and con-
ventions in different cultures); (3) motivational CQ (the extent to which an individual is will-
ing to learn about cultural differences and function in culturally diverse contexts); and (4)
behavioral CQ (the extent to which individuals are capable of behaving appropriately when
interacting with culturally diverse people). The CQS consists of 20 items and has satisfactory
reliability coefficients ranging from 0.79 to 0.90. The Polish adaptation of the CQS is described
elsewhere (Barzykowski, Majda, Przyłęcki, & Szkup, in preparation).
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The Emphatic Sensitiveness Scale. The Emphatic Sensitiveness Scale (ESS) [39] consists
of 28 items and is based on the empathy model proposed by Davis [46,47]. The ESS consists of
three components: (1) Empathic Concern, (2) Personal Distress, and (3) Perspective Taking.
While the first two relate to emotional aspects, the third relates to the cognitive aspect of empa-
thy. The reliability coefficients (internal consistency) for the ESS range from .74 to .78 and the
theoretical validity is confirmed.
The Short version of the Need For Cognitive Closure Scale. The Short version of the
Need for Cognitive Closure Scale (SNCCS) [36] consists of 15 items and is based on the Need
for Closure Scale by Webster and Kruglanski [48,49]. It consists of 4 domains: (1) Predictabil-
ity (preference for order and structure); (2) Ambiguity (discomfort associated with the absence
of closure); (3) Closed Mindedness (avoidance of alternative opinions and inconclusive evi-
dence); and (4) Decisiveness (desire to reach closure by making judgments or decisions). The
reliability coefficients (internal consistency) for the SNCCS range from .52 to .86 and the theo-
retical validity is confirmed.
The International Personality Item Pool–Big Five Markers-20. The International Per-
sonality Item Pool–Big Five Markers 20 (IPIP-20) [43] measures the Big Five personality traits:
(1) Extraversion, (2) Agreeableness, (3) Consciousness, (4) Emotional Stability, (5) Intellect.
The IPIP-20 has sufficient and satisfactory reliability coefficients ranging from .61 to .82 and
the theoretical validity is confirmed.
The Social Desirability Scale. The Social Desirability Scale [50] consists of 29 items of the
“true-false” type. The reliability coefficients (internal consistency and stability) for the ques-
tionnaire range from 0.79 to 0.90. High coefficients of correlation (up to 0.82) with Marlowe-
Crowne’s scale [51] were also obtained [50]. In this way we wanted to control for the possibility
that participants deliberately tried to express their open attitudes towards culturally diverse
people to please the experimenter. Social desirability is the need to be accepted and being
ready to behave in a manner that is perceived favorably by others. The issue of the need for
social approval bears on the majority of interviews, especially if they concern issues important
to the respondent, e.g. attitude towards people from other cultures and religions.
The Emotional Intelligence Scale. The Emotional Intelligence Scale (EIS) [40] consists of
25 items measuring the concept of emotional intelligence introduced by Saloveya, Mayera
et al. [52]. It consists of three main domains: (1) Perception of emotions and empathy (ability
to recognize, identify and empathize with emotional states expressed by others); (2) Insight
with emotional knowledge (insight into one’s own emotions); and (3) Mood managing (ability
to manage negative emotions and states). The EIS has sufficient and satisfactory reliability
coefficients ranging from .63 to .81 and the theoretical validity is confirmed.
The Rosenberg Self-Esteem Scale. The Polish Rosenberg Self-Esteem Scale (SES) [41]
consists of 10 items and measures global self-esteem, defined as attitude towards the self. The
SES has sufficient and satisfactory reliability coefficients ranging from .81 to .83 and the theo-
retical validity is confirmed.
The International Personality Item Pool–Big Five Markers 50. The International Per-
sonality Item Pool–Big Five Markers 50 (IPIP-50) [42] is the Polish adaptation of Goldberg’s
IPIP-BFM-50 questionnaire for measuring the five personality traits: (1) Extraversion, (2)
Agreeableness, (3) Conscientiousness, (4) Emotional Stability, and (5) Intellect. It consists of
50 items. The IPIP-50 has sufficient and satisfactory reliability coefficients ranging from .77 to
.88 and the theoretical validity is confirmed.
Procedure. Participants were tested in groups. They were informed that they were free to
withdraw from the study at any point. The interviewer assured them that their responses
would be anonymous, and they could refrain from reporting particularly sensitive information
by marking “X” as an answer.
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In the first session, participants completed the following questionnaires: CCCI, CQS, The
Emphatic Sensitiveness Scale, The Need for Closure Scale, The International Personality Item
Pool–Big Five Markers 20, and The Social Desirability Scale. During the second session they
completed the CCCI, The Emotional Intelligence Scale, The Rosenberg Self-Esteem Scale, and
IPIP-BFM-50. Finally, the group of professional cross-cultural trainers completed only the
CCCI and CQS.
Results
Descriptive results and reliability: Internal consistency, test-retest reliability. The
overall means for the CCCI are presented in Table 1. As can be seen, the internal consistency
of the CCCI inventory (Cronbach’s α) was .83 and .86 in the first and second session, respec-
tively. Importantly, the internal consistency parameter ranged from .56 to .86 and .67 to .90
across the subscales in the first and second session, respectively. The one-month test-retest
reliability (Pearson’s correlation coefficient) for the total score in CCCI was r(258) = .79, p<
.001, and it ranged from .58 to .79 across the subscales.
Validity: Criterion, theoretical and convergent.
Criterion validity. In order to further examine the CCCI’s criterion validity we correlated
the total score of the CCCI with another tool constructed to measure a similar concept: the cul-
tural intelligence scale (CQS) [35]. As presented in Table 3, the Pearson’s correlation coeffi-
cient between CCCI and CQS was
r(301) = .67, p< .001 and r(31) = .76, p< .001, in the non-professional group and professional
trainers, respectively.
Convergent validity. As demonstrated in Table 3, CCCI positively correlated with (1)
emphatic sensitiveness–perspective taking; (2) need for cognitive closure–decisiveness; (3)
social desirability; (4) emotional intelligence–perception of emotions and empathy, insight
with emotional knowledge and mood managing; and (5) self-esteem. At the same time, it was
negatively correlated with (1) emphatic sensitiveness–personal distress; (2) need for cognitive
closure–need for order, predictability, tolerance ambiguity, and closed mindedness. Finally,
cross-cultural competencies positively correlated with personality traits such as extraversion,
agreeableness, emotional stability and intellect.
Theoretical validity. To test the differences between professionals and non-professionals
in CCCI, the overall means for the CCCI total score as well as for the CCCI’s subscales were
entered into an independent t-test. With α = .05, the critical corrected value q was .031. As can
be seen in Table 1, the professional cross-cultural trainers scored significantly higher than
non-professional participants on the CCCI total score (a large effect size). More precisely, they
also scored higher on the following subscales: (a) cultural adaptability (medium effect size), (b)
determination (large effect size), (c) tolerance (large effect size). In addition, while the profes-
sionals scored lower on the Self-Presentation scale (medium effect size), there were no differ-
ences between groups in the mission focus and engagement scale results.
Discussion
The main goal of Study 2 was to further examine the psychometric properties of the CCCI.
More precisely, we provided additional evidence for the test-retest reliability and theoretical,
criterion and convergent validity. Importantly, the CCCI has good internal consistency and
test-retest reliability. In addition, it substantially correlates with the Cultural Intelligence Scale,
which confirms the criterion validity. As for theoretical validity, we were able to provide addi-
tional support demonstrating that participants who were expected to obtain a high total score
in the CCCI because they were professionals in fact scored higher than non-professionals.
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Finally, we also demonstrated that cross-cultural competencies correlated significantly with
most of the variables, including emphatic sensitiveness, need for cognitive closure (mostly neg-
atively), emotional intelligence, self-esteem and personality traits.
Taking all these findings together, since we confirmed the reliability, theoretical, criterion
and convergent validity, we feel confident that the CCCI is a reliable and valid psychological
tool for measuring cross-cultural competencies. We further discuss these results in the relevant
section below.
General discussion
The basis of the Polish adaptation was the American version of the Cross-Cultural Compe-
tence Inventory (CCCI), by Thornson [20], Thornson & Ross [21]. The psychometric
Table 3. Correlations of the CCCI with the Cultural Intelligence Scale and other measures (e.g. personality, empathy) in Study 2.
Study 2
Non-Professionals: Group of non-cross-cultural trainers Professionals: Group of
cross-cultural trainers
Session 1: Test Session 2: Retest Correlations with
CCCI (total score)
Correlations
CCCI
M SD Cronbach's
α
M SD Cronbach's
α
r M SD Cronbach's
α
r
Cultural Intelligence Scale 81.44 19.77 .94 - - - r(301) = .67, �p< .001 97.90 17.32 .95 r(31) = .76, �p
< .001
Emphatic
Sensitiveness
Scale
Empathic Concern 40.10 5.26 .73 - - - r(301) = .07, p = .211 - - - -
Personal Distress 24.53 4.40 .66 - - - r(301) = -.31, �p< .001 - - - -
Perspective Taking 33.20 4.19 .69 - - - r(301) = .42, �p< .001 - - - -
The Need for
Closure Scale
Order 12.38 2.94 .76 - - - r(301) = -.20, �p< .001 - - - -
Predictability 163.18 1.88 .73 - - - r(301) = -.30, �p< .001 - - - -
Ambiguity 13.14 2.47 .67 - - - r(301) = -.34, �p< .001 - - - -
Closed Mindedness 7.79 2.21 .68 - - - r(301) = -.53, �p< .001 - - - -
Decisiveness 10.09 3.24 .78 - - - r(301) = .34, �p< .001 - - - -
International
Personality Item
Pool–Big Five
Markers 20
Extraversion 15.53 3.67 .82 - - - r(301) = .33, �p< .001 - - - -
Agreeableness 18.18 2.35 .66 - - - r(301) = .28, �p< .001 - - - -
Conscientiousness 15.27 3.39 .75 - - - r(301) = .08, p = .170 - - - -
Emotional Stability 13.13 3.08 .73 - - - r(301) = .36, �p< .001 - - - -
Intellect 16.97 2.52 .65 - - - r(301) = .49, �p< .001 - - - -
The Social Desirability Scale 15.29 4.61 .72 - - - r(301) = .18, �p = .002 - - - -
Emotional
Intelligence
Scale
Perception of
emotions and
empathy
- - - 34.50 4.42 .75 r(274) = .37, �p< .001 - - - -
Insight with
emotional
knowledge
- - - 36.21 4.00 .68 r(274) = .24, �p< .001 - - - -
Mood managing - - - 27.69 3.78 .73 r(274) = .47, �p< .001 - - - -
The Rosenberg Self-Esteem Scale - - - 19.38 5.01 .86 r(274) = .30, �p< .001 - - - -
IPIP-50 Extraversion - - - 3.34 .74 .90 r(274) = .36, �p< .001 - - - -
Agreeableness - - - 3.91 .52 .82 r(274) = .34, �p< .001 - - - -
Conscientiousness - - - 3.50 .58 .81 r(274) = .13, �p = .029 - - - -
Emotional Stability - - - 2.83 .69 .88 r(274) = .27, �p< .001 - - - -
Intellect - - - 3.57 .51 .76 r(274) = .49, �p< .001 - - - -
Notes: Significant results are marked with an asterisk (e.g. �p), r, Pearson’s correlation coefficient.
https://doi.org/10.1371/journal.pone.0212730.t003
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characteristics of the original questionnaire were satisfactory. For this reason, we translated
the CCCI into Polish.
Next, across two studies we examined the psychometric properties of the Polish version of
the CCCI: (1) reliability–internal consistency, factor structure, test-retest reliability; (2) valid-
ity–theoretical, criteria, convergent. We discuss these properties in the relevant sections below.
The general reliability of the CCCI: Internal consistency, factorial
structure, test-retest reliability
The first goal of the present study was to analyze the reliability of the CCCI. Across two studies we
were able to provide evidence that the CCCI has satisfactory internal consistency and test-retest
reliability. More precisely, our results suggest that cross-cultural competencies are quite stable
over time. While the original version of the CCCI was assumed to have a 6-dimensional factor
structure [20,21], a confirmatory factor analysis did not provide any confirmation for this assump-
tion: this factor structure simply did not fit our empirical data well. Thus we argue that one should
not strictly analyze the scores on subscales. However, since all items were significantly related to
one general factor, we highly recommend the usage of the total score of the CCCI.
The general validity of the CCCI: Theoretical, criterion and convergent
validity
The second goal of the present study was to further examine the reliability of the CCCI. As can
be seen in Table 3, the CCCI highly correlated with another tool constructed to measure the
theoretically similar concept of cultural intelligence. This provides evidence for satisfactory cri-
terion validity.
Second, our findings successfully confirmed the CCCI’s theoretical validity consistently
across two studies. As expected, the professional cross-cultural trainers scored significantly
higher on the CCCI than non-professionals. In addition, respondents who had had an encoun-
ter with members of cultural or religious minorities had a higher level of cultural competence.
Importantly, negative experiences did not seem to affect these competences because people
with bad experiences did not differ in terms of CCCI. Respondents who declared a positive
attitude to culturally diverse national and religious groups of people achieved significantly
higher scores in the CCCI. These results replicate the findings of, for example, Czerniejewska
[53], Branka and Cieślikowska [54]. It can be argued that contact with culturally divergent peo-
ple may be an important element of interpersonal and social development. For instance, our
intercultural sensitivity develops thanks to communication with culturally diverse individuals;
thus, we may better get to know ourselves and our identity. At the same time, negative atti-
tudes towards cultural diversity may close us into a system of only one (i.e. our own) set of cul-
tural values, thus making us accept only our own perspective of the world. As a result, negative
attitudes deprive us of a chance to develop. At the same time, establishing creative relation-
ships with members of new intercultural groups breaks the ethnocentric point of view, accord-
ing to which anything that is culturally divergent is perceived as inferior compared to the
norm adopted by our own culture. Such ethnocentrism is expressed as a feeling of superiority
in which our own culture, its principles, norms, and values is treated as the only right one,
while all others are perceived as inferior. While the tendency to evaluate culturally divergent
people from the perspective of one’s own cultural standards is common, it hinders contact
with Others. Intercultural relations become creative when one adopts an attitude relating to
cultural relativism in which behavior, values, and norms are interpreted in the context of a par-
ticular culture. This minimizes the tendency to judge and consider cultural differences as good
or bad. One may simply perceive them as ‘different’, but not inferior. Cultural relativism
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fosters the development of cognitive curiosity, expressed in, for example, the desire to learn
about the Other. Thanks to this, we are able to perceive Others as interesting and valuable part-
ners–an attitude that enables good cross-cultural encounters.
Finally, in study 2 we also provided evidence for the convergent validity of the CCCI. More
precisely, cross-cultural competencies significantly correlated with some variables: (1) person-
ality–extraversion, agreeableness, emotional stability, intellect (positive correlation); (2)
empathic sensitivity–taking perspective (positive correlation), personal suffering (negative cor-
relation); (3) the need for cognitive closure–decisiveness (positive correlation) and the need
for order, predictability, ambiguity of tolerance, closed mind (mainly negative correlation); (4)
emotional intelligence–emotion perception and empathy, insight into management of emo-
tional knowledge and mood (positive correlation); (5) self-esteem (positive correlations); (6)
social approval (positive correlations). These results additionally replicate findings from the lit-
erature showing the relationship between cross-cultural competencies and the other factors
mentioned above [37,38,55,56]. For instance, as expected, the need for cognitive closure nega-
tively correlated with cultural competences: people with a high need for closure prefer order,
like to be predictable, are cognitively closed and have less tolerance for uncertainty. As
expected, other variables such as personality, emotional intelligence, and self-esteem correlated
positively with cultural competences. As for personality, we observed significant positive cor-
relations between cross-cultural competency and stable personality traits such as extraversion,
intellect, emotional stability and agreeableness. These results are in line with findings reported
in the literature [57] and suggest that they may be inherent in cross-cultural competencies
[58]. For instance, as argued by Caligiuri and Tarique [59], intellect (which relates to an indi-
vidual’s curiosity, willingness to take risks and openness to new and novel experiences) and
extraversion ‘may predispose individuals to seek out experiences and interact with people
from different cultures’ and, importantly, may also enhance their motivation to learn [60].
Thus, someone with high intellect, extraversion, emotional stability (individuals higher in
emotional stability are less likely to be anxious, emotional, worried or angry) and self-esteem
would be more prone to voluntarily engage in cross-cultural encounters and, importantly,
would be also more ready to interact with culturally diverse individuals when the opportunity
arises. Such a constellation of personality traits (i.e. high extraversion, intellect, emotional sta-
bility and self-esteem) is a good predictor of tolerance of ambiguity and cultural flexibility
[59,61], defined as ‘the capacity to substitute activities enjoyed in one’s home country with
existing, and usually distinct, activities in the host country’ [62] As a result of having more
multicultural experiences, ethnocentrism may also be more efficiently reduced. Finally, we
also observed a positive relationship between emphatic sensitiveness, agreeableness (the extent
to which an individual is warm, tactful, friendly and tolerant [62]) and cross-cultural compe-
tencies. These characteristics may predispose an individual to correctly recognize and
acknowledge someone’s emotions and to adapt their own behavior accordingly. As a result,
trustful and positive interpersonal cross-cultural encounters may be more frequent among
those high in agreeableness and empathic sensitiveness.
In summary, all these findings together may give us an interesting insight into the factors
that significantly influence cross-cultural competencies. This should be taken into careful con-
sideration when preparing and executing cross-cultural training.
The cross-cultural competencies inventory as an assessment instrument for
healthcare professionals
It can be argued that having cultural competences is a key element in providing effective and
culturally sensitive medical care to patients from culturally and/or ethnically different circles
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[63]. According to Hammer et al. having a basic set of cultural competences allows adaptation
to any culture [64]. Due to the necessity of providing culturally sensitive care in medical prac-
tice, the measurement of competences and their impact on the quality of patient care is essen-
tial for the development of basic human care [65]. The latest research on this topic, conducted
in various parts of the world, indicates the importance of cultural competences for the accu-
mulation of intellectual capital among nurses (Taiwan) [66]. These competences are also
important in the context of the preparation of nursing students for their professional roles in
the future (e.g. Saudi Arabia [67] or Philippines [68]). There are also already existing programs
that aim to develop cultural competencies in undergraduate nursing students [69]. The litera-
ture contains proposals of tools that assess cultural competencies in medical care; nevertheless,
reliable assessment of cultural competences among Polish medical care workers is still quite
difficult, mainly due to the lack of validation and adaptation of the scales to Polish conditions.
The CCCI seems to be an appropriate tool that can assess the possibility of the effective adapta-
tion of health care professionals to providing care for patients from other cultures. In sum-
mary, we argue that the CCCI may be a useful tool in evaluating cultural competencies of
health care professionals and students of, for example, medical faculties. Thus, it may be possi-
ble to identify strengths and weaknesses in cultural competences and to plan the right actions
for future professional self-improvement.
Possible limitations and future directions
When considering the results of the present study, some limitations should be taken into
account. First, it may be argued that the CCCI in its current form is quite long and completing
it seems time consuming. For this reason, there is a need to develop a short version of the
CCCI that preserves satisfactory reliability and validity. Second, the biggest limitation of the
present study is the fact that the CFA did not confirm the 6-dimensional structure of the
CCCI. Thus, we recommend using the total score of the CCCI, especially because all items are
significantly related to one general factor. At the same time, while a thorough examination of
the factor structure of the Polish version of the CCCI exceeds the scope of the present paper,
this is already one of the most important issues that needs to be addressed in future studies.
For instance, this could be achieved while thoroughly analyzing the structure of the CCCI in
order to develop a short version containing the strongest and most powerful items. This would
definitely extend the possibilities of the potential practical applications of this method. Third,
it is worth noting that all measures reported in the present studies were based on self-report,
which may limit the conclusions that can be drawn. For example, it may be possible that par-
ticipants declared having a more positive attitude towards cultural diversity than they really
had. This limitation is supported by the observed positive weak but significant correlation
between social desirability and the CCCI. However, in order to avoid this type of bias we reas-
sured participants about the anonymity of their responses. We also excluded from the analysis
participants who scored high on the Lie and Social Desirability scale. In addition, it is also
unknown to what extent the self-reports correspond to real-life behavior. Therefore, future
studies could verify how differences in CCCI are reflected by real-life behaviors (e.g. the way
an individual interacts with culturally diverse patients). Finally, it would also be beneficial to
further study the relationship between the cross-cultural competencies measured by the CCCI
and other variables (e.g. mindfulness) that may significantly influence this important profes-
sional competence. For instance, people with elevated mindfulness indicators perceive images
that are usually ignored by inattentive persons [64]. Mindfulness can therefore be useful in
intercultural communication [38,55] and should therefore positively correlate with cultural
competences. Finally, it would be also beneficial to further study the relationship between the
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cross-cultural competencies measured by the CCCI and other variables (e.g. mindfulness) that
may significantly influence this important professional competence. For instance, people with
elevated mindfulness indicators perceive images that are usually ignored by inattentive persons
[70]. Mindfulness can therefore be useful in intercultural communication [38,55] and should
therefore positively correlate with cultural competences. Finally, the CCCI might be also used
within different groups of participants (i.e. teachers) to evaluate cross-cultural competencies
among different types of professionals. As is evident from the foregoing discussion, the results
open up a set of questions for future research.
Final conclusions
It can be argued that validating tools that measure cultural competencies may be considered
an important objective for contemporary research, especially in light of the current processes
of globalization and migration that affect everyone’s everyday social reality. Such objectives are
particularly important for the development of research on cultural competencies in Poland.
More precisely, in the relatively homogeneous Polish society, meeting the needs of culturally
diverse patients is sometimes a neglected area, both in the education of health care workers
and in the sphere of research. With the introduction of new educational standards in 2012, the
legal situation in the education of students at medical faculties began to change; this gave med-
ical universities the opportunity to introduce to medical curricula content related to intercul-
tural communication. There is still a need to invest in the development of cultural
competences and their measurement with standardized tools. Despite the possible limitations
of the presented tool, the CCCI should be considered an important and reliable tool for assess-
ing cultural competences among healthcare professionals (e.g. doctors, nurses) and students.
Importantly, as demonstrated in the two studies described, the CCCI has satisfactory psycho-
metric properties. More precisely, we conclude that our psychometric validation of the CCCI
allowed us to prove that the Polish version of it is reliable and valid questionnaire. We postu-
late that the CCCI scale can be used in a practical way by nursing educators and clinical man-
agers in the separation of areas of cultural competence, the development of which is necessary
to improve the quality of healthcare. The use of the CCCI could also be helpful in choosing the
content of intervention programs aimed at minimizing competence shortages and assessing
their effectiveness in order to improve the cultural competence of healthcare professionals.
This competence is already well recognized as a crucial element in providing culturally compe-
tent patient-centered care (e.g. [69,71,72]). Conducting empirical research with the CCCI will
make it possible to observe the development of the cultural competencies of medical students
and to independently improve their intercultural education. While there is still a need to ana-
lyze how such culturally competent patient-centered care may influence the quality of health-
care [73], it may be reasonably argued that it already contributes to meeting the challenge of
providing excellent care that improves the satisfaction, well-being and health outcomes of
patients.
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